Fine structure of synapses of the central nervous system in resinless sections.
The cytoskeleton has been implicated in neuronal function, particularly in axonal transport, excitability at axonal membranes, and movement of synaptic vesicles at preganglionic endings. The present study demonstrates the presence of a pre- and postsynaptic cytoskeleton in resinless sections of CNS tissue by use of the polyethylene glycol (PEG) technique of Wolosewick (1980) viewed by conventional transmission EM, scanning transmission EM, and surface scanning EM. The PEG technique permits visualization of the cytoskeletal network unobscured by the electron scattering properties of epoxy embedment. In the presynaptic process, synaptic vesicles appear to be suspended in a filamentous network that is contiguous with the synaptic vesicle membrane and with the presynaptic plasma membrane and its dense material. In the postsynaptic process, the postsynaptic density (PSD) is seen in intimate contact with the postsynaptic membrane. En face images of the PSD in some synapses appear as a torus. Emanating from the filamentous web of the PSD are filaments which extend to the adjacent plasma membrane. We conclude that membranous synaptic elements are contiguous with a three-dimensional lattice network that is similar to that described in whole unembedded cells (Wolosewick and Porter, 1976). Moreover, the synaptic densities represent a specialized elaboration of the cytoskeleton.